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O pom NOSEMA (MICROSPORIDIA) 

B CBH3H C HOBbIMH flAHHHMH no ^H3HEHHOMY UHKJIY 
MHKPOCnOPHJIHH N. MESNILI 

© 10. 91. CoKOJiOBa, H. B. Hcch 

fljiHTejibHHMH Ha6jno,neHHHMH, npoBefleHHMMH Ha CeBepo-3anaae Pocchh 3a npn- 
poflHWMH nonyjiHUHHMH KanycTHOH SeJiHHKH Pieris brassicae L. h ee napa3HTa - MHKpo- 
cnopHflHH Nosema mesnili, ycTaHOBJieHO MaccoBoe noHBJieHHe Ha nHKax 3 nH 300 THH 
Epyroro bujxsl - Thelohania mesnili. npeanojioxceHHe, ^to MHKpocnopHflHH N. mesnili 
HMeeT rbsl THna cnoporoHHH (c o6pa30BaHHeM Nosema-nono6nbix 2-n.uepHbix ojuiho*i- 
hmx cnop h Thelohania-nonoftnhix 1-H^epHbix oKTOcnop, 3aKJHoqeHHbix b cnopo<})opHbie 
ny3bipbKH), no.mBepxc.oaeTCH yjibTpaTOHKHM CTpoeHHeM cTajjHH cnoporoHHH, THnnii- 
hmm jxiisi Vairimorpha, h HMMyHOJiorHqecKHMH aaHHbiMH. 

HeoSbmaHHO pejjKoe noHBJieHHe b uHKJie N. mesnili oKTocnop (*iepe3 4-8 Jiei), 
He xapaKTepHoe ejih Vairimorpha, bo3moxcho OTpaxcaeT oehh H3 nyieii BHfloo6pa30Ba- 
hhh BHyTpH poaa Nosema h pacKpbmaeT BepoHTHOCTb oTHeceHHH k 3 TOMy poay bh^ob 

MHKpOCnopHflHH CO CJIOXCHblM IJHKJIOM, HO C nOflaBJieHHblM OKTOCnopOBbIM 3TanOM 
pa3BHTHH. 


MHKpocnopH,nHH Nosema mesnili (Paillot, 1918) h ee xo3hhh - KanycTHan SejiHHKa 
Pieris brassicae 6biJiH o6beKTaMH MHoroJieTHHx Ha6jno,aeHHH b npHpoaHbix ycJiOBHnx 
CeBepo-3ana,na Pocchh. B nepno n hhkob 3nH300THH, Bbi 3 BaHHbix stoh MHKpocnopn- 
OTeH, oTMe^eHO MaccoBoe noHBJieHHe Epyroro bujisl - Thelohania mesnili Paillot, 1924. 
Tot <J)aKT, vto btopoh bh;h He 6bui BbiHBJieH b nepno^bi Mexc^y nHKaMH 3 nH 300 THH 
hh y CBoero xo3HHHa, hh y conyTCTByiomHx eMy HaceKOMbix Toro xce 6noueH03a, 
no3BOJiHji npe,cnojiox<HTb, *ito MHKpocnopHjjHH N. mesnili HMeeT OoJiee cjioxcHbiH 
xcH 3 HeHHbiH ljhkji, veM 3to npeanojiaranocb paHee (CoKOJiOBa h np., 1988), h BKJimaeT 
n Be cnoporoHHH c o6pa30BaHHeM 0£HH0*iHbix 2-H^epHbix cnop (MOHOcnopoBbiH 3Tan) h 
oflHOH^epHbix oKTocnop b cnopo(J)opHbix ny3bipbKax (oKTocnopoBbiH 3Tan). 

B flaHHOH paSoTe npeacTaBJieHbi pe3yjibTaTbi cbcto- h 3JieKTpoHHO-MHKpocKonHxie- 
ckhx HCCJieflOBaHHH MHKpocnopH^HH N. mesnili h Th. mesnili, KOTopbie BMecTe c paHee 
npoBeaeHHbiMH HMMyHOJiorHqecKHMH TecTaMH (Sokolova e. a., 1993; Sokolova, Entze- 
roth, 1995) nojrrBepxcaaiOT Hame npeanojioxceHHe. 

MATEPHAJI H METOZCHKH 

TyceHHn KanycTHOH 6 cjihhkh coSnpajiH H3 npnpoflHbix nonyjinuHH Bpe^HTejin 
b JIaTBHH h JleHHHrpaflCKOH o6ji. b aBrycTe-ceHTnSpe 1992 r. 3apaxceHHbix ryceHHu 
4-5-ro B03pacT0B h KyKOJioK roMoreHH3HpoBanH b ctckjihhhom roMoreHH3aTope, 
roMoreHaT (JjHjibTpoBajiH qepe3 $HJibTpoBajibHyio SyMary h ueHTpH^yrnpoBajiH 
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b rpaaneHTe caxapo3bi npn 2000 o6./mhh (200 g). Cjioh 3pejibix cnop KOHueHTpHpoBaJicn 
Mexcjiy 1.5 h 2 M ypobhhmh iijiothocth caxapo3bi. 

Ma3KH opraHOB 3apaxceHHbix ryceHHu $HKCHpoBajiH MeTaHOJiOM h KpacwjiH a3yp- 
303 hhom no THM3a hjih xcejie3HbiM reMaTOKCHjiHHOM no reHfleHraHHy. )KHBbie cnopbi 
H3yqaJIH, HCnOJIb3yn <J)a30BO-KOHTpaCTHbIH MHKpOCKOn. 

fljin 3Ji6KTpoHHOH MHKpocKonHH 3apa)KeHHbix ryceHHu npenapnpoBajiH, MaJieHb- 
KHe (1-2 MM 3 ) KyCOHKH CJIIOHHbIX )KeJie3, KHIIie^HHKa HJIH OCaaOK, COJiepXCaiUHH cnopbl, 
^HKcnpoBajiH 2 %-hhm pacTBopoM rjiyTapajibaerajia, 3aTeM 1 %-hhm pacraopoM qeTbi- 
pexoKHCH ocmhh (o6a pacraopa totobhjih Ha 0.1 M KaKojjHjiaTHOM 6y<j>epe). 06pa3Ubi 
o6e3BOxcHBajiH b cepHH cnnpTOB B03pacTaiomeH KOHueHTpauHH, 3aTeM b hhctom 
aueTOHe h 3aKJiicmJiH b anoH-apajijjHT. YjibTpaTOHKHe cpe3bi oKpaniHBajiH 2 %-hhm 
bojjhmm pacTBopoM ypaHHji-aueTaTa h uHTpaTOM CBHHua, a 3aTeM npocMaTpHBajin 
b 3Ji6KTpoHHHH MHKpocKon Hitachi 300. 

PE3YJIbTATbI 

CBeTOBan h ajieKTpoHBan mhkpockoiihh 

Bhjih H3y^ieHbi crajjHH cnoporoHHH Th. mesnili (aTan uHKjia c o6pa30BaHHeM okto- 
cnop) h HeKOTopbie ocoSchhocth Mop$oreHe 3 a crajuiH MOHOcnopoBoro 3Tana, He pac- 
CMOTpeHHbie b npejibiaymen pa6oie (CoKOJiOBa h nv-, 1988). 

MoHOcnopoBbiH 3Tan. Ilpn nepexojie ot MeporoHHH k cnoporoHHH uHTomia3- 
MaTHqecKan MeMSpaHa no3jiHHx MepoHTOB - paHHHx cnopoHTOB $opMHpyeT Tpy6KO- 
BHJJHbie BbipOCTbl, JJHaMCTpOM 0.2-0.5 MKM H flO 10 MKM flJIHHbl, COflep^CaiUHe MaTepnaJI 
yMepeHHOH 3jicktpohhoh njioTHOCTH (cm. pncyHOK, 2; bkji.). Ha onpeaejieHHOM 
3Tane ceTb TpyGoneK oKpyacaeT KJieTKH napa3HTOB, CHJibHO H3MeHHH CTpyKTypy uhto- 
njia3Mbi KJieTKH xo3HHHa h o6pa3yn BOKpyr napa3HTOB 3JieKTpoHHO-npo3pawbie 
yqacTKH. K Ha^aJiy (JjopMHpoBaHHH annapaia 3KCTpy3HH Ha CTajiHH cnopoGjiacra Tpy- 
6o*ikh Hcqe3aioT (2-4). 

CKonjieHHH y3KHx ny3bipbKOB, anaMeTpoM 30-50 hm (cTpyKTypa, paccMaTpn- 
BaeMan KaK annapaT roJiba>KH - Takvorian, Cali, 1994), bhjihh b uHTonjia3Me cnopoH- 
tob h cnopofijiacTOB (2-4). AnnapaT roJibjpKH npHHHMaeT yqacrae b (fcopMHpoBaHHH 
KaK BHTKOB nOJIHpHOH TpygKH (2, 4), TaK H nOJIHpHOrO HKOpHOrO OTCKa (3). 3a*iaTOK 
nojinpHoro jjHCKa pa3MemaeTcn b caMOH KpynHOH uHcrepHe annapaTa roJibjpKH. PoJib 
MHKpoTpyGo^ieK, no-BH^HMOMy, 3aKjnoqaeTcn b TpaHcnoprapoBKe 3anaTKOB noJinpHOH 
TpySKH K MeCTaM HX OKOH^iaTeJIbHOH JIOKaJIH3aUHH (2). 

OKTocnopoBbiH 3 Tan. H 3 y^eHbi TOJibKo CTajjHH cnoporoHHH, Bee ohh hmciot 
OOTHOTObie H,apa. CaMOH paHHeii H3 H3y*ieHHbix CTajjHH 6hji oaHonaepHbiH cnopoHT, 
HMeiomHH pa3Mepbi 3.9-4.1 mkm. Oh 3 aKjnoqeH b oSoJio^Ky cnopo^opHoro ny3bipbKa 
(npejuiojioacHTejibHO oGojio^Ky MeporoHajibHoro njia3MOflHn), noJiocTb KOToporo 
3anoJiHeHa <J)h6phjijihphhm ceKpeTOM (5). flapo KajKjjoro cnopoHTa acjihtch tphjkeh h 
oh jiaeT Hanano 8 ojjHOHjjepHbiM cnopoSjiacraM (3). Pa3BHTHe cnopoSjiacTOB b KaxcaoM 
ny3bipbKe nponcxoOTT chhxpohho ( 6 - 8 ). B nape o6pa3yiOTCH 2-4 xpomocomh (6). 
Cnopo^opHbie ny3bipbKH 3anoJiHeHbi ceKpeTOM, coctohiuhm H3 <J>h6phjiji, anaMeTpoM 
20-25 hm. Ilo Mepe C 03 peBaHHH cnopoGjiacTOB KOjnraecTBO ceKpeTa yMeHbuiaeTcn 
(5-9), cTeHKa cnopoGnacTOB yTOJimaeTcn, o6pa3yn 3H^ocnopy. HHueBHjjHbie cnopbi 
4-6 X 2-3 MKM ()KHBbie), HMeiOT TOJICTyiO no 180 HM 3HJIOCnOpy H OTHOCHTeJIbHO TOHKyiO 
(ao 80 hm) H3o4)HJinpHyio nojinpHyio TpySKy, CBepHyTyio b 15-17 bhtkob, pacnoJioxceH- 
hhx b 2 cjioh (9). ToJiCTan o6oJio*iKa, MemaioiuaH npoHHKHOBeHHio (J)HKcaTopa, He jiaJia 
bo3moxchocth H3y^HTb jipyrHe jieTaJiH yjibTpacTpyKTypbi cnopbi. OSoJionKa cnopo^op- 
Horo ny3bipbKa o^ieHb HexcHan h pa3pymaeTCH cpa3y nocjie coapeBaHHH cnop (5, 9). 
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OBCyjKXDEHHE PE3Y7IbTATOB 
y JILTpaTOHKOe CTpOeHHe MHKpOCnOpHJJHH 

MbI OCTaHOBHMCH TOJIbKO Ha HCKOTOpblX fleTaJIHX CTpOCHHH CTajJHH H03CMH0r0, 

^HnjioKapHOTHqecKoro, 3 Tana pa 3 BHTHH MHKpocnopH^HH N mesnili , paHee He pac- 
CMOTpeHHLIX HaMH. 

Hajurane y ^HnjioKapHOTHqecKHx MepoHTOB h cnopoHTOB 3 JieKTpoHHonjioTHbix 
BbipocTOB (tubular network^HJiH finger-like projections), aaHHMaioiuHx 3Ha*iHTejibHyio 
*iaCTb UHTOmia3MbI KJieTKH X03HHHa, H3BCCTHO JJJIH MHOrHX MHKpOOIOpHJJH03HbIX 

HHB 33 HH (Takvorian, Cali, 1983; Darwish e. a., 1989; Lee, Anstee, 1992). flepBHin c coaB- 

TOpaMH BbIHBHJIH 3aBHCHMOCTb TySyJIHpHOH CdH OT KOHIjeHTpaiJHH HOHOB Ca ++ 
(no,ao6HO MHKpoTpy6o^KaM), a TaK)Ke jjHHaMHqHocTb stoh cTpyKTypbi. Ohh npejuio- 
jiojkhjih, qTO Ty6yjinpHaH ceTb - 3to HHjjymipyeMaH napa3HTaMH CTpyKTypa kjictkh 
xo3HHHa, y^acTByioman b hohhom h MOJieKyjinpHOM o6MeHax. flBa $aKTa, BbiHBJieH- 
Hbix HaMH, npoTHBopeqaT Hjjee npHHaflJie>KH0CTH CTpyKTypbi KjieTKe xo3HHHa: 1 - 
TpySomcn npe^CTaBJiHiOT co6oh BbipocTbi njia3MaTHqecKOH MeM6paHbi cnopoHTa h 
2 - CTpyKTypa oSono^eK Tpy6o*ieK h MeM6paHbi cnopoHTa npaKTH^ecKH HfleHTH^Ha. 

Ha Ham B3niHfl, TySyjinpHbie o 6 pa 30 BaHHH hmciot napa3HTapHoe npoHcxoJKjjeHHe. 
rio-BH^HMOMy, OHH BOBJie*ieHbI B npOUeCCbl MOflH^HKaUHH KJieTKH X03HHHa, Heo 6 xo- 
jjHMbie fljiH ycnemHoro pa3MH0»eHHH h pa3BHTHH napa3HTOB, h nrpaioT BaxcHyio poJib 
B napa3HT0-X03HHHHbIX OTHOmeHHHX. 

Mop4>ojiorHH h pa 3 Mepbi cnop oKTocnopoBoro 3Tana uHKjia, a TaKxce <J)opMa ceKpe- 
TopHbix rpaHyji (episporal inclusions) b nonocTH cnopocfropHoro ny3bipbKa 6mime 
TaKOBbiM Vairimorpha plodiae, qeM flpyrnx bhjjob 3 Toro ace pojja (Pilley, 1976; Malone, 
Canning, 1982; Moore, Brooks, 1992, 1994). Bnpo^eM, ynoMHHyTbie npH 3 HaKH BecbMa 
cxojjHbi Memjsy co6oh y Bcex BanpHMopcJ). 

TaKHM o6pa30M, yjibTpaTOHKan MopcfcoJiorHH CTajjHH H03eMHoro h oKTocnopoBoro 
3TanoB xcH3HeHHoro UHKjia MHKpocnopHjjHH Nosema mesnili cooTBeTCTByiOT coBpeMeH- 
hhm npejjCTaBJie hhhm o6 ocoSchhocthx pa3BHTHH MHKpocnopHjjHH poaa Vairimorpha. 

CncTeMaTHqecKoe nojioxceHHe Nosema mesnili 

B 3TOM CTOJieTHH y KanyCTHOH SeJIHHKH onHCaHbl 3 BHJia MHKpOCnOpHJJHH, H3 
hhx 2 oTHeceHbi k pony Nosema, ooth - k pony Thelohania (Paillot, 1918, 1924). Ilepo- 
paJibHoe 3apaxceHHe ryceHHu KanycTHOH 6 cjihhkh Bcerjja 6buio ycnemHbiM npn ncnojib- 
30BaHHH cnop Nosema h He yjjaBajiocb co cnopaMH Thelohania. OcHOBbiBancb Ha tom, 
*ito 3apaxceHHe ryceHHu MHKpocnopHjjHeH Th. mesnili o6bniHo oTMe^anocb ojjHOBpe- 
MeHHO c hx 3apaxceHHeM 6paKOHHjjoM Apanteles glomeratus, nano (Paillot, 1924) npejj- 
nOJIOXCHJI, *ITO MHKpOCnopHflHH pacnpOCTpaHHCTCH B npHpOJlHblX nonyjIHUHHX X03HHHa 
cnoMoiubio 3HTOMo$ara. BjiyHK (Blunck, 1954, 1956) BbicKa3aJi MHeHHe, *ito Th. mesnili 
HMeeT jjpyroro xo3HHHa h TOJibKo cnyqaHHo 3apaxcaeT KanycTHyio 6ejiHHKy. 

Nosema mesnili - oSbniHbiH, uinpoKO pacnpocTpaHeHHbiii napa3HT KanycTHOH 
6ejiHHKH no BceMy npn6aJiTHHCKOMy pernoHy (Lipa, 1963). KpoMe ochobhoto xo3HHHa 
b npnpo^e 3apaxcaiOTCH TaKJKe apyrne 6 cjihhkh - P. rapae h P. napi, hx 3HTOMo$arH h 
rHnepnapa3HTbi (Hcch, 1984). MHoroJieTHHe HaSjuojjeHHH (1961-1984 rr.) 3a npnpofl- 
HbiMH nonyjiHijHHMH napa3HTa h xo3HHHa noKa3aJiH, *ito ecTecTBeHHan 3apaxceHHOCTb 
KanycTHOH Scjihhkh b JleHHHrpaflCKOH o6ji. KOJieSjieTcn b npejjenax 8-100 %. 

B pe 3 yjibTaTe excero^Horo aHaJiH3a orpoMHoro no oSbeMy MaTepnaJia Mbi nojiymuin 
$aKTbi, He yKjia^biBaioiuHecH b cymecTByiomHe ana Th. mesnili npejiCTaBJieHHH. 1 - 
Th. mesnili noHBJinjiacb Bcer^a BHe 3 anHo ^epe 3 4-8 jieT (1961-1962, 1966-1967, 1975, 
1979, 1983-1984, 1992-1993 rr.) cpa3y y 70-100% HaceKOMbix Ha nHKe 3 nH 300 THH, 



Bbi3BaHH0H N. mesnili ; 2 - MaccoBoe nonBJieHHe stoh MHKpocnopnuHH nauaJio Ha 
KOHen BereTanHOHHoro ce30Ha (aBrycT-ceHTnBpb) h Ha noKOJieHHe Bcjiahkh, yxoun- 
mee b uHanay3y; 3 - nepHou ee noflBJieHHH coBnauaJi oBbmHO c MaccoBbiM 3apaaceHHeM 
SejiHHKH anaHTejiecoM, oflHaKo Th. mesnili BCTpe^aJiacb y ocoBen, KaK 3apaaceHHbix, 
TaK h He3apa)KeHHbix BpaKOHHuoM; 4 - Th. mesnili npaKTHqecKH He BCTpeqaJiacb 
b „qHCTOM” BH^e, ho Bcerua c N. mesnili ; 5 - anaHTejiec, pa3BHBinHHcn b ryceHHijax, 
3apanceHHbix Th. mesnili , HHKor.ua He 6bui 3apaaceH sthm bhuom MHKpocnopHUHH. 

Bee 3 to no3BOJiHuo HaM npeunojiOHCHTb Hajnnme y N. mesnili cJio^cHoro hch3hch- 
Horo HHKjia c ueyMH cnoporoHHHMH h o6pa30BaHHeM uByx thiiob cnop. HMMyHo- 
(JjjiyopecueHTHbiM h HMMyHOJionmecKHM TecTaMH BbiHBJieHa cnjibHan nepeKpecraan 
peaKHHH Meacuy cnopaMH uByx ranoB (Sokoloya e. a., 1993; Sokolova, Entzeroth, 1995), 
KOTopan nocjiyacHjia BecoMbiM uoKa3aiejibCTBOM b nojib3y npHHauJieacHocTH cnop 
ouHOMy BHuy. 

CoMHeHHH b npHHauJie^HocTH N. mesnili k pouy Nosema uo nocjieuHero BpeMeHH 
hh y Koro He B03HHKaJio. Bonee Toro, Ha ocHOBamm cepHH ycneiiiHbix 3KcnepHMeH- 
TajibHbix 3apa^ceHHH ryceHHu pa3jnmHbix „uhkhx” qemyeKpbuibix, BKjnoqan Kanycr- 
Hyio BejiHHKy, MHKpocnopHUHefi N. bombycis (THnoBbiM bhuom poua), a TaKace Mop<J>o- 
norHqecKoro cxoucTBa cnop sthx bhuob, B03HHKJia h uen 06 huchth^hocth N. mesnili 
h N. bombycis (Machai, 1957). CneuyeT oTMeTHTb h yjibTpacipyKTypHoe cxouctbo 
N. mesnili c upyrHMH 6 jih3Khmh N. bombycis BHuaMH (CoKOJiOBa h up., 1988). 

OKTocnopoBbin 3Tan ^H3HeHHoro uHKjia N. mesnili h npeucTaBHTejieii poua Vairi - 
morpha exouen KaK no Mop4>oJiorHqecKHM npH3HaKaM, TaK h no TeHueHUHH pa3BHTHH 
„oKTocnopoBbix” $opM npH noHH^ceHHbix TeMnepaTypax (Pilley, 1976). B to ace BpeMH 
coBepmeHHO He TnmniHbi unn BHua poua Vairimorpha: 1 - o6pa30BaHne oKTocnop qepe3 
HecKOJibKo JieT, a He eacerouno npn HacTynneHHH npoxuauHoro nepnoua h 2 - oTcyTCT- 
BHe 3apa^CeHHH X03HHHa OKTOCnopaMH, O ^CH3HeCn0C06H0CTH H HHBa3H0H^0CTH koto- 
pbix CBHueTe jibCTBy eT MaccoBbiH BbiBpoc nojinpHbix TpyBoK. 

Harnn npeucTaB jichhh o poue Nosema 

Nosema bombycis , Naegeli, 1857 THnoBOH bhu poua Nosema h caMan nepBan H3 
onHcaHHbix MHKpocnopnuHH. 3 tot bhu TaKace othochtch k HanBonee nojiHO H3y*ieH- 
HblM MHKpOCnopHUHHM, *ITO oB^HCHHCTCH erO BOJIblHHM npaKTH^eCKHM 3Ha^ieHHeM. 

IIo Mepe pa3BHTHH npeucTaBJieHHH 06 stoh rpynne opraHH3MOB h coBepmeHCTBo- 
BaHHH MeTouHK HccueuoBaHHH uHarH03 poua npeTepneBan H3MeHeHHH. B MOHorpatJjHH 
Beii3epa (Weiser, 1961) oh c^opMyjmpoBaH KaK „MHKpocnopHUHH, o6pa3yioiuHe 
b KOHue x(H3HeHHoro nHKjia ouHHo^Hbie cnopbi 6e3 cnopo^opHOH BaKyojiH”. CoBpe- 
MeHHbiH uHarH03 poua BKjno^aeT TaKace TaKHe ero ocoBchhocth, KaK pa3BHTHe b npn- 
MOM KOHTaKTe C IJHT0njia3M0H KJieTKH X03HHHa, HaJIH^He UHnjIOKapHOHa Ha BCeM 
npoTH^ceHHH pa3BHTHH, uHcnopoBjiacTH^ecKan cnoporoHHH c o6pa30BaHHeM ouhho^- 
hhx cnop (Cali, 1971; Sprague, 1977). Bhum 3Toro poua napa3HTHpyioT y ^hbothmx pa3- 
Horo CHCTeMaTH^ecKoro nojio^ceHHH ot ouHOKJieTo^Hbix uo Bbicmnx no3BOHoqHbix, 
BKjiKmn qejiOBeKa. HanBonee uinpoKo ohh pacnpocTpaHeHbi y Ha3eMHbix HaceKOMbix, 
othochiuhxch k oTpH^aM npHMOKpbuibix Orthoptera, ncyKOB Coleoptera h qeuiyeKpbi- 
Jibix Lepidoptera. 

B 60-e roua pou Nosema craJi caMbiM npeucTaBHTejibHbiM no qHCJiy BKJiioqeHHbix 
b Hero bhuob. SjieKTpoHHO-MHKpocKonHqecKHe HCCJieuoBaHHH cuenaJiH hbhmm ero 
cBopHbiH xapaKTep. TaK, BCKope H3 Hero Bhjih BbiueneHbi poubi c ouHHo^HbiMH 
nupaMH - Encephalitozoon (Cali, 1971) h Nosemoides (Vinckier, 1975). 3aTeM y pnua 

MHKpOCnopHUHH BblJIH OnHCaHbl CJIOHCHbie UHKJIbl pa3BHTHH, BKJiioqaioiuHe, KpoMe 
QKTocnopoBoro 3Tana, CTaunn c uHnnoKapHOTHqecKHM annapaTOM h o6pa30BaHHeM 
Nosema-nonoftiibix cnop. IIosTOMy 3HaqHTejibHoe tocjio bhuob, paHee bxouhbuihx 
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b poa Nosema , Sbijio OTHeceHO k hobmm poaaM - Vairimorpha (h 3 qemyeKpbijibix Lepi- 
doptera), Burenella (h3 nepenoHqaTOKpbijibix Hymenoptera). Amblyospora, Paratheloha - 
nia (h3 EByKpbijibix Diptera) (Pilley, 1976; Jouvenaz, Hazard, 1978; Hazard, Oldacre, 
1975). 

OaHaico h b coBpeMeHHOM ^HarH03e poaa Nosema OTcyTCTByioT MHorne xapaKTe- 
Phcthkh, uiHpoKO HcnoJib3yeMbie b ^HarH03ax apyrHx poflOB, TaKHe, HanpHMep, KaK 
yjibTpacTpyKTypa noJinpHOH TpySKH, noJinponjiacTa, 3K30cnopbi hjih Mop<i>OJiorHH 
KJieTorabix oGoJio^eK Mepoma h cnopoHTa. TaKJKe He oueHeHbi c iio3huhh TaKcoHOMHH 
OCOSeHHOCTH napa3HT0-X03HHHHbIX OTHOUieHHH MHKpOCnOpHflHH C KJieTKOH X03HHHa: 
Hajumne ceKpeia, BMaeJineMoro napa3HTOM; ocoSchhocth naTOJiorHH kjictkh Ha 
paHHHx 3Tanax pa3BHTHH napa3HTOB. 

HcnoJib30BaHHe HeKOTopbix H3 nepe*iHCJieHHbix HaMH yjibTpacipyKTypHbix npH3Ha- 
kob no3BOJiHJio HaM oSocHOBaTb HOBbiH poa Anncaliia h BbmecTH 3a npe^ejibi poaa 
Nosema eme jjBa BHaa (Hcch h ap., 1993). 

Ha <J>OHe Mop(})OJiorHqecKoro eaHHOo6pa3HH ocTaBiiiHxcH bh,uob reieporeHHOCTb 
po,aa Nosema npoaojmaeT npoHBJiHTbcn npn hx H3y*ieHHH pa3JiHqHbiMH coBpeMeHHbiMH 
MeToaaMH. TaK, MHKpocnopHflHH poflOB Nosema h Thelohania, Bbi^eJieHHbie H3 qernye- 
KpblJIblX, OTJIHqaiOTCH OT BHflOB 3THX TKe pOflOB H3 flByKpblJIMX HJIH )KyKOB no 3JieKTpO* 
(})0peTHqecK0H nojjBHJKHOCTH SejiKOB, noJiyqeHHbix H3 rHjjpo^oGHbix 3KCTpaKTOB cnop 
(Fowler, Reeves, 1974). MoHOKJiOHaJibHbie aHTHTena, noJiyqeHHbie k noJinnenTHaaM 
3K30cnopbi HecKOJibKHx 3HTOMonaToreHHbix BHflOB, He jjaBaJiH nepeKpecTHOH peaKUHH 
MeJKjjy Nosema locustae h BHjjaMH pojja Nosema H3 qemyeKpbiJibix (Irbi e. a., 1986). 
CeKBeHHpoBaHHeM pHfiocoMaJibHbix RNA (mctoaom, HcnoJib3yeMbiM jjjih ycraHOBJie- 
HHH pOflCTBa MeyKJXY TaKCOHaMH MHKpOOpraHH3MOB) BbIHBJieHO POJJCTBO MOKfly H03e- 
MaMH H3 npHMOKpblJIbIX H JJByKpMJIMX H HX TeCHaH pOJJCTBCHHaH CBH3b C BHflaMH 
poflOB Amblyospora h Parathelohania , hmcioiuhx cjiojkhmc uhkjim pa3BHTHH, BKJiioqaio- 
mne H03eMHbiH 3Tan. Ho3eMbi H3 qemyeKpbuibix hmciot 6oJiee bmcokhh K03(})<})HUHeHT 
cpoflCTBa c BanpHMop^aMH, qeM c H03eMaMH H3 jjpyrnx rpynn HaceKOMbix (Baker e. a., 
1994). AHaJiH3 xpoMocoMHbix J01HK MeTOflOM nyjibc-3JieKTpo(})ope3a b arapo3HOM rejie 
noKa3an OTJiHqne KapnoTHnoB H03eM H3 Orthoptera ot KapnoTHnoB H03eM H3 Lepidop- 
tera. KpoMe Toro, h yjibTpacTpyioypHbie ocoSchhocth MHornx bhjjob pojja Nosema , 
napa3HTHpyioiuHx b >KyKax, jjByKpbuibix hjih npHMOKpbuibix HaceKOMbix HHbie, qeM 
y bhjjob 3Toro >Ke pojja H3 qeuiyeKpbuibix. 

BbiHBJieHHe y N mesnili btopoh, OKTocnopoBOH, cnoporoHHH npejjCTaBJineT 6ojib- 
moH TeopeTHqecKHH HHTepec. Bo-nepBbix, Hcqe3HOBeHHe oKTOcnopoBoro 3Tana b jkh3- 
HeHHOM UHKJie MHKpOCnOpOJJHH Ha 4-8 JieT rOBOpHT O B03M0JKH0CTH .IJJIHTeJIbHOrO 
pa3BHTHH BHjja 6e3 3Toro 3Tana. Bo3mojkho, b stom cjiy^iae mm HaSjuojjaeM npoMeacy- 
to^hmh 3Tan „nepexo,ua” BHjja H3 o^Horo poaa b ^pyroii, aeMOHCTpHpyioiiuiH ojihh H3 
nyTeii BH^oo6pa30BaHHH BHyTpn poaa Nosema . Bo-btopmx, Ha ochobc aHaJiH3a coBpe- 
MeHHbix JiHTepaiypHMx h coScTBeHHbix MaTepnaJiOB mm mojkcm npefldaBHTb poa 
Nosema KaK coBOKynHOCTb bhjjob, paHee hmcbiiihx cjiojkhmc uhkjim pa 3 BHTHH, ho 
nocTeneHHO yTepHBiiiHx ranjio(})a3y h oKTocnopoBMH 3Tan pa3BHTHH. BeponTHO, 
HMeHHO yTpaTOH tiaCTH CJIOJKHOrO »H3HeHHOrO ITHKJia MOHCHO oS'bHCHHTb pOflCTBeHHbie 
cbh3h OT^eJibHbix rpynn bhjioe pojja Nosema c pa3HMMH poaaMH MHKpocnopHjjHH. 

J0[jih noflTBepHc.ueHHH npaBHjibHOCTH 3Toro npejjnoJiOHceHHH Heo6xo,uHMbi jjonoJiHH- 
TejibHbie HccJieaoBaHHH bh,uob, BxoflHiiuix b po n Nosema. 

Abtopm BbipancaioT cboio npH3HaTejibHOCTb 3aBeflyiomeMy jiaSopaTopHeii 3JieKTpoH- 
hoh MHKpocKonHH BHHHCXM jj-py B. K. JleScKOMy h ero C 0 Tpy,ijHHKaM 3a noMontf> 
B npOBejjeHHH SJieKTpOHHO-MHKpOCKOnHqeCKHX HCCJiejJOBaHHH. 

HccJieaoBaHHH qacTHqHO noMep^caHM rpaHTOM POOH 96-04-48578. 
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BcepoccHHCKHH HUH 3amHTbi pacTeHHH IIocTynHJia 20.12.1996 

CaHKT-IIeTep6ypr, IlymKHH, 189620 


ON THE GENUS NOSEMA (MICROSPORIDIA) IN RELATION TO NEW DATA 
ON A LIFE CYCLE OF THE MICROSPORIDIA N. MESNILI 

Yu. Ya. Sokolova, I. V. Issi 
Key words: Microsporidia, Nosema, Vairimorpha, life cycle. 

SUMMARY 

While a long term observation of the Nosema mesnili infections in the Pieris brassicae 
natural populations in the North-Western Russia a regular massive occurrence (once in 
4-8 years) of another microsporidia, Thelohania mesnili, was revealed. It is supposed, that 
the life cycle of Nosema mesnili consists of 2 sequences of a development dispalying in the 
foration of either Nosema- like binuclear single spores or Thelohania- like mononuclear 
octospores enclosed in sporophorous vesicles. Merogony-sporogony stages of the Nosema 
form and sporogony stages of the Thelohania form were studied. An ultrastructural analy¬ 
sis of the octosporal sequence showed its resemblance to the respective stage of the life 
cycle in Vairimorpha species. The light and electron microscopic data together with immu¬ 
nological tests conducted earlier give a basis for a transferring of Nosema mesnili to the 
genus Vairimorpha . An occasional appearance of octospores, that is not typical for the 
Vairimorpha, indicates a possible way of the origin of the genus Nosema from genera 
posessing two types of sporogony. 
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BK/ieuKa k ct. CoKo/ioea u dp. 
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OcoGeHHOCTH ym>TpaTOHKOH opraHH3auHH danHH MOHOcnopoBoro 3Tana. 

1 — CTpoeHHe UHTonjia3MaTH^ecKoft MeMSpaHti paHHero cnopoHTa; CTpejiKa — MecTO oTxcmneHHH 
Ty6yjiHpHoro ceKpeTa ot KjientH napa3HTa; DK — nnnjioicapnoH, 25 000 X; 2 — annapaT rojitnacH 
b MOjionoM cnopo6jiacTe; G — annapaT roju>H5Kn; CTpejiKH — MMKpOTpySo^KH, 37 000 X; 3 — cnopo- 
6jiacT c sa^ancoM nojinpHoro HKOpHOro nucKa; PPC — nojrapHbift jncopHtitt ehck, 29 000 X: 4 — cnopo- 
SjiacT, (J)OpMHpyiomnfi 3a^aTKH nojinpHOfi Tpy6icn, PT — sa^iaTKH nojmpHOft Tpy6KH, 37 500 X. 

Peculiarities of an ultrafine structure of stages in the monospore sequence. 




(.TIpodonMceHue pucyHxa) 

CTpoeHHe CTanHH cnoporoHHH oKrocnopoBoro 3Tana pa 3 BHTHH. 

5 — cnopoHT b o6ojio*iKe cnopocfropHoro nuaypbica; Sp — cnopoHT, CTpeJiKa — oGojiotcca cnopocfropHOro 
nyaupfaKa, 11 400 X; 6 — HBa cnopo6nacTa b nyawpfeice; Spb — cnopo6nacT; Mk — MOHOKapHOH; Se — 
ceicpeT, 11 400 X; 7 — cnopocfropHbitt nyaupeK c chhxpohho paaBMBaioinHMMCH cnopo6jiacTaMH, 
11 400 X; 8 — apejiue cnopu b cnopo<ftopHOM nyaupbice, 11 400 X; 9 — apena^ cnopa; En — aHHOcnopa; 
Ex — aKaocnopa; CTpeJiKa - o6ojio*iKa cnopotfcopHoro nyaupfaica, 11 400 X; 10 — oKTOcnopu, oicpameH- 
Hue »ejie3HMM reMaTOKCHnHHOM, 1000 X; 11 — oKTOcnopu b <£aaoBO-KOHTpacTHOM MUKpocicone 
1250 X; 12 — MOHOcnopu b cfraaoBo-KOHTpaerHOM MMKpocKone, 1250 X. 

A structure of stages in the octospore sequence. 




